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Time  Covered:  5/21/90-  11/20/91 


1.  InttBduction  Overview 

The  acquired  immunodeficiaicy  syndrome  (AIDS)  is  a  global  epidemic.  Advances  in  diagnostic  testing, 
undostanding  pathogmesis  and  vaccine  develq>ment  require  a  clear  understanding  of  the  humoral  and  cdlular 
immune  responses  to  infection  by  the  human  immuno^ficiency  virus  (HIV),  the  etiologic  agoit  of  AIDS. 
Currently  this  infection  constitutes  a  significant  infectious  disease  health  problem  for  both  civilians  and  the 
military.  Our  researdi  effort  is  on  antigenic  determinants  on  host  (self  antigens)  cells  and  on  HIV  that  are 
singub^y  or  mutually  recognized  by  antibodies  and/or  cytotoxic  T  lymphocytes  (CTl.)  generated  after  infection 
or  immunization  with  the  virus.  To  that  aid  we  documoited  and  fine  nuqiped  the  immunodominant  antibody 
domain  of  HIV-1  and  of  HIV-2  on  GP41 ,  aa603-609  and  597-603,  reflectively.  Several  monocl(nial  antibodies 
recognizing  the  7-mer  of  HIV-1  were  found  to  cross-react  with  the  7-mer  of  HIV-2  and  vice  versa. 
Interestingly,  some  of  these  monoclonal  antibodies  recognized  a  novel  antigen  on  astrocytes  of  human,  monkey, 
rat  and  mouse  brains. 


In  this  first  half  of  support  we  used  immunohistochemical  staining  and  a  number  of  experimental 
manipulations  to  show  that  the  astrocyte  antigen  is  not  glial  fibrillary  acid  protein  (GFAP),  is  found  on  reactive 
astrocytes  and  although  expressed  widely  throughout  the  central  nervous  system  (CNS),  can  be  manipulated 
to  reach  heightened  intensity  focally  in  the  hippocampal  regimi.  This  observation  led  us  to  construct  a  library 
from  polyfA)**^  RNA  isolated  from  hippocampi  of  mice  expressing  high  concoitrations  of  the  novel  astrocyte 
antigoi  as  weU  as  making  a  cDNA  library  from  whole  brain. 

CTL  from  some  HIV  infected  individuals  react  to  a  protein  epitope  on  HIV-1  GP41  adjacoit  to  and 
overUq^g  with  the  B  cell  (antibody)  immunodominant  domain  we  described.  Utilizing  proton  nuclear 
magnetic  resonance  spectroscopy  and  several  synthesized  pq)tides  from  HIV-1  GP41  aa598-609,  we  fine 
mapped  the  pqitide  anatomy  and  conformation  of  this  immunodominant  domain.  Owing  to  recent  c^sovations 
by  B.  Walker  (unpublished  data)  that  CTL  are  readily  obtained  from  cetrt>ral  fnnal  fluid  in  HIV  infected 
individuals  and  our  obsovations  that  a  vaccine  containing  only  CTL  but  not  B  cdl  f>itqpes  can  protect  mice 
from  an  acute  and  ordinarily  lethal  CNS  infection  (J.  Virol.  ^:4311,  1989)  or  prevent  the  establishment  of  a 
persstent  viral  infection  (unpublished  data),  we  b^an  to  look  at  the  fine  f)ecificity  of  HIV-1  GAG  CTL 
qntopes  in  cdlabmation  with  Dr.  Frank  Ennis.  This  allowed  us  to  utilize  GAG  P24  ovalapping  pq>tides  that 
we  earikr  syntiiesized  fw  tius  Army  contract  as  wdl  as  synthesizing  new  HIV-l  pqitides  for  fine  efitogc 
mffnng.  With  this  collaboration  and  jpproach,  two  new  HIV-1  P24  qntopes  were  idoitified  and  a  numba 
of  otiiers  are  currently  under  study. 


2.  Specific  Accomnliahmenta  -  fBody  of  Scientific  Report) 


i.  AnattWliC _ dud _ fiL_JbC _ immunodominant  domain  fantibodyl  of  HIV  GP41 

tranimembrinc  proida;  Peatite  flmftmniiiQnil  milyiis  using  syntheaized  pentidei.  monoclonal 

anrihndiea  and  fmttm  niidear  maynaic  iMnnanee  .purtmampy 


We  iHwe  soooessfilUy  oonyleted  the  first  cm  tiuee  tedutical  ot^etives  proposed  for  this  contract. 
Obijective  1  (or  A)  wm  to  detonnhie  the  structine  d  toe  mitK*  inunmiodmtintttt  QP41  tnmameiiilMane  protein 
Ot^fide  epHope)  of  HIV-1.  We  proposed  to  delerntine  whetoer  or  not  recognition  tkpended  eittitely  on  toe 
flankhig  cyssrines,  toe  tentoam  disoMde  bridge  nd  kdl^top  configuratfon  suqtected  to  form  tois  qpitope. 
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As  shown  in  Table  1,  both  the  amino  and  caiboxy  tmmini  cysteines  of  the  HIV-1  and  HIV-2  qntopes 
are  essential  for  antibody  binding.  Both  direct  binding  and  cross-reactivity  woe  clearly  due  to  the 
conformation  diq>layed  by  the  7-residue  loop  OHitaining  two  cysteines,  because  disruption  of  the  disulfide  bmid 
resulted  in  tlw  loss  of  antibody  recognition.  This  was  observed  with  substitution  of  a  serine  (S)  for  a  cystdne 
(C)  at  either  the  amino  or  carboxy  end  of  the  loop. 

Table  1 

Impoitaiice  of  the  Cysteine  (C)-Cystdne  (C)  Loop  in  the  Immunodominant 
Epitope  of  HIV-1  and  HIV-2  GP41  for  Antibody  Binding* 


BIV-l  Paptidaa 


End  Point  Dilution  of  MoAb  to 
HIV-l>CSOKLIC" BIV-atCATROQVC* 


CSOBLXC 

136,000 

1,400 

smcLxc 

Mil 

150 

C80KLX8 

Mil 

Mil 

XALN088<aa.XC 

1,000 

140 

BXV-2  P8Ptid«« 

CATBOVC 

680 

34,000 

8arBiavc 

Mil 

Mil 

caPBg[V8 

Mil 

Nil 

B8N08aFBfiVC 

Mil 

400 

’Normal  mouse  sera  or  ascites  fluid  were  not  positive  against  these  peptides  in  a  dilution  >  1/30.  Values 
of  1/30  or  less  are  recorded  as  Nil. 


^Monoclonal  antibody  (MoAb)  used  was  6P41-6. 


*MoAb  used  was  115.8. 


Furtlm,  the  7-mer  pq>tide  CSGKLIC,  at  a  concmtration  of  20ng,  blocked  antibody  binding  to  mther 
the  12-mer  of  HTV-l  or  the  1 1-mer  of  HIV-2  pq)tides.  Immunochemical  assays  with  dinitrophenol,  a  chemical 
commonly  used  to  reduce  disulfide  bonds,  were  technically  unsatisfactory  due  to  solubility  difficulties.  The 
HIV  GP41  transmembrane  peptides  have  beat  used  to  generate  monoclonal  antibodies  in  mice  and  rats  and 
antibodies  in  rabbits,  to  react  with  antibodies  generated  by  almost  all  (>99%)  humans  during  HIV  infection 
and  to  react  with  CTL  obtained  from  some  HIV-1  infected  persons  indicating  their  immunogenicity  as  well  as 
recognition  by  the  immune  system  during  natural  infection. 


Next,  we  coUaborated  with  Dr.  Peter  Wright’s  group  at  Scripps  to  stiuiy  the  molecular  conformation 
of  the  HIV-1  pq)tide  in  stdution  using  NMR  spectroscopy.  The  immuntdogically  active  form  of  CSGKLIC 
contained  an  intramcdecular  disulfide  bond  and  maintained  a  preference  for  a  confennatimi  that  included  a  type 
I  reverse  turn  d>out  residues  SGKL.  The  preference  was  absent  in  die  reduced  form  of  the  pejnide  that 
contained  two  ddol  groups.  Thus,  the  presence  of  die  disulfide  bond  is  integral  to  the  formaticm  of  the 
structure  of  die  kiop  in  solutioa.  These  oondoskms  were  reached  by  the  eiqierinientation  diqilayed  below  (see 
Figures  1-4,  Tid^  2)  and  siqiported  by  immunochemical  (fada  diat  eliminatkMi  of  loop  fiwmation  by  substitution 
of  a  serine  for  a  cysteine  (Q  at  die  amino  or  caiboxy  termini  the  l-tna  is  accompanied  by  the  Mure 
of  antibody  to  bhid  to  these  pqxkles  (see  Tdble  1  above). 


Conformation  (rf  reduced  and  oKsdiaed 


Lie  peptide  were  deduced  fiom  'H-NMR  qiectroscopy. 


6 


Oldstone,  Michael  B.  A. 


Contract  No.  DAMD17-0O-C-OO7O 


8.8  8.4  8.0 

coz  ppm 


Figure  1:  Fingenuint  r^on  of  2QF  COSY  q)ectn  of  reduced  (a)  and  oxidized  (b)  hq>tainer.  NH-CIf  cross 
peaks  are  marked  with  the  corresponding  residue  name.  Nund>m  2  through  7  correqxHtd  to  residues  604  to 
609  of  the  OP41  pepdde  representing  the  immunodominant  epitope  of  HIV>1 .  The  N-terminal  residue  of  the 
peptide  (Cys>l;  reside  603)  does  not  have  an  amide  proton  resonance. 
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a 


8.8  8.4 

(02  ppm 


F^re  2:  Portions  of  a  SOO-MHz  ROESY  spectrum  (r  ■  ISO  ms)  of  the  reduced  heptamer  at  7278  K,  pH 
3.80.  (a)  NH>a  region.  Sequential  NOE  cross  peaks  between  the  C*H  of  et»h  residue  and  the  NH  of  the 
subsequent  residue  are  marked,  as  welt  as  the  corresponding  peaks  for  the  intraresidue  interaction  (Figure  lA). 
(b)  NH'NH  region.  Diagonal  osrreqponds  to  a  one-dimensional  NMR  spectrum.  Positions  of  sequential 
dMN(i,i4'l)  NOB  oroes  peidcs  (not  observed  in  this  spectrum)  are  indicated. 
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a 


8.8  8.4  8.0 


coa  ppm 


Figure  3:  Portions  of  300-MHz  ROESY  q)ectra  (t  -100  ms  of  oxidized  hq)tamer  at  278  K.  (a)  NH-a 

r^on.  (b)  NH-NH  diagonal  region,  anset,  c)  Region  of  a  300-MHz  ROESY  spectrum  at  298  K  (r  - 150  ms). 

/ 
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Reduced  Heptamer 

Cl  S2  G3  K4  L5  16  C7 

Oxidized  Heptamer 

Cl  S2  G3  K4  L5  16  C7 


F^pire  4:  Schematic  diagiam  summarizing  the  NOE  connectivities  observed  in  the  NMR  spectra  of  the 
reduced  and  mddized  hqMamer  pq)tides. 
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ii-  Analysis  of  the  novel _astrocvte  ("seiri  antigen  (M22)  recognized  by  monoclonal 
MtibwlY  generated  against  the  HIV-1  GP41  immunodominant  domain  and  the  construction  of  cDNA 
libraries  that  contain  the  gene  expressing  this  astrocyte  epitope. 

This  comprised  technical  objective  2  (or  B)  on  the  contract  proposal  and  we  have  made  considerable 
inroads  in  this  area.  The  unique  astrocytic  antigen  was  initially  noted  to  possess  a  putative  molecular  weight 
of  43kd  (J.  Virol.  ^5: 1370,  1991)  and  to  be  recognized  by  several  monoclonal  antibodies  made  against  HIV-1 
GP41  peptide  LGLWGCSGKLIC  (J.  Virol.  1727, 1991).  Because  the  monoclonal  antibody  with  the  highest 
titer  and  lowest  background  that  recognized  these  reactive  astrocytes  was  MAb  22  (Figure  5),  we  have 
tentatively  termed  the  astrocyte  antigen  M22. 


Figure  5 


Figure  5:  Immunohistochemistry  of  the  M22  antigen  in  the  hippocampus  in  reactive  astrocytes. 
Double-labelling  with  an  anti-GFAP  polyclonal  sera  indicated  that  M22^  cells  were  astrocytes 
(data  not  shown).  M22  antigen  is  rarely  expressed  in  astrocytes  from  normal  brains  as  displayed 
in  the  negative  panel  also  obtained  from  a  corresponding  hippocampal  area. 

Our  initial  observations  (J.  Virol.  65-1370,  1991)  documented  the  M22  antigen  in  reactive  astrocytes 
surrounding  a  cerebral  vascular  lesion  in  human  tissue  and  in  SJL/J  mice  infected  with  Theiler’s  virus  or 
developing  allergic  encephalomyelitis.  Despite  extensive  study  of  astrocyte  lines  with  a  wide  battery  of 
manipulations  we  were  unable  to  detect  the  M22  antigen  in  cultured  cells.  Hence,  the  first  cDNA  expression 
library  was  made  from  CNS  of  Theiler’s  virus  infected  SJL/J  mice.  While  a  few  positive  plaques  were  noted 
with  M22  monoclonal  antibody,  these  were  in  limited  abundance  and  could  not  be  enriched  on  subsequent  serial 
passages.  For  that  reason  we  abandoned  the  first  cDNA  expression  library  and  undertook  experiments  to  nuich 
for  the  M22  antigen.  First,  we  evaluated  a  number  of  mouse  strains  and  noted  the  greatest  M22  antigra 
expression  occurred  with  SWR/J  and  C57B1/6  mice  followed  by  BALB  >  SJL/J.  We  then  evaluated  a  number 
of  experimental  conditions  in  order  to  have  high  M22  antigen  expression.  We  found  that  scrapie  agoit  caused, 
by  several  fold,  the  higher  expressitm  of  M22  antigoi  (scrapie  >  Thdlo-’s  -  EAE).  Lastly,  we  evaluated 
different  r^ons  in  the  CNS  of  SWR/J  and  CS7BU6  mice  fw  M22  expression  and  reactive  astrocytoris.  As 
seen  in  Figure  6,  the  greatest  expresrion  of  RNA  (for  GFAP)  or  M22  antigen  (by  immunohistochemi^,  data 
not  diown)  occurred  in  the  hippocampal  region. 


12 


Oldstone,  Michael  B.  A. 


Contract  No.  DAMD17-90-C-0070 


Figure  6:  Northern  blot  analysis  of  the  quality  and  GFAP  expression  in  total  RNA  isolated 
from  control  (-)  and  scrapie-infected  (-!•)  brain  regions  in  C57B1/6  mice.  A  large  increase  in 
the  level  of  GFAP  RNA  can  be  seen  in  all  the  infected  brain  regions;  the  band  is  discrete 
indicating  the  high  quality  of  the  RNA.  The  RNA  tnmsfer  blot  contains  lOfig  of  total  RNA 
isolated  from  the  respective  brain  regions  in  each  lane  and  was  hybridized  with  the  GFAP  cDNA 
labelled  with  ”P  by  the  random  primer  method.  Similar  findings  occurred  with  SWR/J  mice 
inoculated  with  scrapie  agents. 


Armed  with  the  above  data  we  have  just  successfully  constructed  two  new  cDNA  libraries.  One  is  from  I 
the  total  CNS  of  Swiss  NIH  (SWR/J  like)  mice  infected  with  scrapie  agent  while  the  second  is  from  the 
hippocampal  region  of  C57B1/6  mice  infected  with  scr^ie  agent.  In  the  first  instance,  three  male  Rocky 
Mountain  Laboratory  Swiss  mice  (RML  Swiss,  Rocky  Mountain  Laboratories,  Hamilton,  MN)  inoculated  with 
scrapie  agent  were  ^led  by  cervical  dislocation,  their  brains  removed  rapidly,  smq)  frozen  in  liquid  nitrogen 
and  stored  at  7(PC.  The  brain  tissues  were  pooled  for  isolation  of  the  RNA.  Poly(A)^  RNA  was  isolated  using 
the  Bradley  procedure  (Biotechniques  1^:114,  1988).  First  strand  cDNA  was  syntti^ized  from  poly(A)'*^  RNA 
by  reverse  transcription  with  oligo  (dl^  primers.  RNase  H,  E.Coli  DNA  ligaK  and  DNA  polymoase  I  w«e 
UKd  for  synthesis  of  the  second  strand,  and  T4  DNA  polymerase  was  used  to  blunt  the  ^s  of  the  double- 
stranded  cDNA.  BstXI  non-palindromic  Unions  were  ligated  cmto  the  cDNA  and  die  product  ligated  into 
pcDNA  n.  The  Ubrary  contains  5x10*  individual  recombinants. 
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To  make  a  cDNA  library  from  the  hippocampus,  eight  male  C57Bl/6iJ  mice  inoculated  with  scrapie 
agent  were  killed,  brains  removed  and  dissected  into  S  regions:  the  cerebral  neocortex,  cerebellum, 
hippocampal  formation,  brain  stem  and  deep  grey  matter  (made  up  predominantly  of  the  thalamus  and 
hypothalamus).  These  regions  were  pooled  and  snap  froz^  in  liquid  nitrogen  and  stored  at  70°C.  Total  RNA 
was  isolated  using  the  acid  guanidinium  thiocyanate-phenol  chloroform  method  (Chomczynski  and  Sacchi, 
Analytical  Biochem  1£^:1S6,  1987).  The  quality  of  the  RNA  was  checked  at  this  stage  by  northern  blot 
hybridization.  10/tg  of  total  KNA  from  each  pooled  region  and  from  control,  uninfected  regions  were  resolved 
on  a  formaldehyde  denaturing  agarose  gel  and  blotted  onto  a  nylon  membrane.  A  fragment  of  mouse  GFAP 
cDNA  was  labelled  to  10^cpm//ig  of  DNA  using  random  primers  and  hybridized  to  the  blot.  The  RNA  was 
found  to  be  of  good  quality.  Poly  (A)  RNA  was  then  selected  with  one  cycle  of  oligo  (dT)-cellulose 
chromatography.  4/t  of  poly(A)^  RNA  from  each  infected  and  uninfected  region  was  again  run  on  a  Northern 
Blot,  blotted  and  probed  with  GFAP.  As  above,  this  verified  that  the  RNA  quality  was  good.  First  and  second 
strand  cDNA  was  synthesized  as  above  and  the  cDNA  ligated  into  pcDNA  n.  This  library  is  currently  being 
titered. 


To  insure  sufficient  supply  of  monoclonal  antibody  to  M22  for  screening,  we  obtained  over  600cc  of 
ascites  fluid.  The  antibody  was  titered  using  the  procedure  documented  in  Figure  S  and  shown  to  have  a 
negligible  tissue  background  but  a  specific  M22  antigen  titer  of  greater  than  1:10,000  dilution  with  detection 
observed  at  1:20,000  dilution.  We  are  now  positioned  to  use  this  antibody  to  screen  our  libraries.  In  addition 
we  will  use  the  new  antibody  to  try  to  purify  sufficient  M22  antigen  to  attempt  N-Terminal  sequencing  in  order 
to  make  an  oligonucleotide  probe.  If  successful  this  probe  will  also  be  of  assistance  in  screening  our  libraries. 
Objective  3  (or  C)  is  to  use  the  gene  to  express  sufficient  amounts  of  the  M22  antigen  to  allow  its  biochemical 
and  structural  analysis  as  well  as  evaluating  its  potential  role  in  HIV-1  pathogenesis.  This  component  will 
begin  on  the  successful  conclusion  of  Objective  2  (or  B). 


iii.  Mapping  oeotide  epitopes  on  HIV-1  GAG  that  are  recognized  bv  CTL  generated  bv  HIV  infected 
individuals 

On  agreement  with  Colonel  Burke  we  began  a  collaboration  with  Dr.  Frank  Ennis  (Professor  of 
Medicine,  Division  of  Infectious  Diseases,  University  of  Massachusetts  Medical  Center,  55  Lake  Avenue 
North,  Worcester,  MA  01655)  to  use  GAG  overlapping  peptides  that  we  synthesized  with  funds  from  the  first 
2  year  contract  to  map  HIV  CTL.  The  HIV  CTL  was  lint  identified  using  a  vaccinia-GAG  recombinant,  the 
CTL  then  cloned  and  expanded  in  culture  for  study.  Peptides  that  overlap  HTV-l  GAG  P24  were  sent  to  Binis 
to  test  against  the  CTL  found  to  react  against  vaccinia  virus/GAG  recombinant.  The  initial  results  using  our 
20  amino  acid  peptides  that  overlapped  the  P24  region  of  HIV-1  GAG  identified  a  CD8^  CTL  clone  that 
recognized  aal40-152. 

Tables 


Paotid*  Srathaaisad 

CTL  Lvsia  rCDS^.  at  1) 

CXL  Lvaia  iCt>4 

oao  niV  aa  133-1S2 

484 

15% 

14S-1S2 

<1% 

<1% 

13S-152 

45% 

17% 

140-1S2 

42% 

20% 

133-14S 

9% 

14% 

13S>14S 

10% 

15% 

140-148 

3% 

14% 

friteiestingly,  Uiis  GAG  rqpion  of  aal40-152  is  conserved  by  17/18  (94%)  of  sequenced  HIV-1  iscdates. 
The  one  divergent  strain  shows  a  single  aa  diange  of  valine  to  isoleucine  at  rendue  143.  The  data  also 
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documoited  overlap  in  CTL  epitope  recognition  by  the  CD8^  clone  and  a  clone  (Table  3).  Howevo*, 
aal49-142  was  not  required  for  the  CD4^  CTL  clone’s  recognition  while  in  contrast  aal49-lS2  was  required 
for  CD8^  CTL  recognition  (Table  3). 

To  precisely  define  the  CTL  epitope,  numerous  peptides  were  made  with  single  amino  dilutions  at  the 
amino  or  at  the  carboxy  termini  of  HIV  GAG  P24  aal40-152.  Further,  peptide  aal40-lS2  with  either  an 
isoleucine  or  a  valine  at  residue  143  was  synthesized.  By  this  methodology  we  mapped  a  unique  epitope  on 
the  GAG  protein  to  aal45-150.  The  CTL  clone  was  CDS"^  and  the  restricting  MHC  glycoprotein  was  HLA- 
Cw3.  This  was  the  first  instance  of  HLA-C  restriction  for  a  human  CTL  response  and  interestingly  like  the 
GP41  immunodominant  domain  initially  studied  by  our  group,  the  CTL  q)itope  for  GAG  14S-1S0  overlaps  with 
a  major  B  cell  epitope  of  GAG  (J.  Virol.  ^5:4051, 1991).  The  data  for  pq)tide  epitope  mapping  of  this  HLA- 
Cw3  restricted  CD8^  CTL  clones  is  given  below  in  Table  4 


Table  4 


QAO  Peptid*  Ra«idu«  Amino  Acid  Saouenca*  Percent  Specific 

ea  133-152 
146-152 
138-152 
140-152 
133-148 
138-148 
140-148 
140-152 
145-151 

145- 150 

146- 152 

'P24  OAO  se^ence  based  on  HXV-1  (ZZIB)  strain  sequence. 

’Autologous  targat-CXL  assay.  Effector  to  target  cell  ration  was  4tl. 


PXVQNXQOQNVBQAXSPRXL 

68% 

AXSPRXL 

<1% 

XQPqNVHQAXSPaXZ. 

6S% 

OtBtVHQAXSPRIL 

62% 

PXVQNXQOVIVBQAXS 

10% 

XQOfHrVHQAXS 

11% 

OQNVHQAXS 

3% 

GtBfVHQAXSPRXL 

37% 

QAXSPRT 

13% 

QAXSPR 

25% 

AXSPRXX. 

<1% 

We  then  turned  our  attention  to  the  CD4^  CTL  clone.  The  clone  was  restricted  by  HLA  DQ  and  fine 
mapped  to  GAG  aal40'148  (Table  5).  Thus,  the  peptides  of  HIV  GAG  P24  recognized  by  this  CD4^  CTL 
clone  overl!q)s  with  the  CD8^  CTL  described  above.  This  epitope  is  also  highly  conserved  among  all  recorded 
HIV-1  isolates  (J.  Virol.,  in  press  1992).  The  data  for  the  peptide  mapping  is  given  below  in  Table  S. 


CAP  Paptida  Kasidus 

aa  133-152 
146-152 
138-152 
140-152 
133-148 
138-148 
140-148 


Table  5 

Amino  Acid  Sscuanca 

PXVQNXgOqNCBQAZaPItXL 

AXSFKXL 

xgoflNVBOAxapxzL 

OQNVKOAISPltXL 

pzvgvzgogNVBaAzs 

XQOgNVHOAIS 

OgNVBQAI* 


PproPBt  Sprfifis.  itp#  it 

15% 

<1% 

17% 

20% 

14% 

15% 

17% 


Additkmally,  when  this  CD4*  CTL  clone  was  incubated  with  either  purified  P24  prcMein,  or  peptides 
aal40-152,  141-152  ot  140-148,  cytokines  IL-2  and  IL-6  were  syntheazed  while  in  contiaa  nddiw  IL-4, 
yinterfinon  mmt  TNFa  were  made. 
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3.  Summary  of  Mid-Term  Report 

Tlie  structure  of  the  HIV-1  GP41  immunodominant  domain  was  analyzed  using  synthesized  p^tides, 
monoclonal  antibodies  to  the  domain,  and  proton  nuclear  magnetic  resonance  spectroscopy.  The 
immunologically  active  epitope  is  mapped  to  aa603-609  =  CSGKLIC.  This  pq)tide  contains  an  intramolecular 
disulfide  btmd  and  maintains  a  preference  for  a  folded  conformation  including  a  type  I  reverse  turn  around 
residues  SGKL.  No  such  preference  is  observed  for  the  reduced  form  of  the  pq>tide,  which  contains  two  thiol 
groups.  The  presence  of  the  disulfide  bond  is  integral  to  the  formation  of  the  structure  of  the  loop. 
Elimination  of  loop  formation  by  substitution  of  S  for  C  at  the  amino  or  carboxy  termini  of  the  7-mer  is 
accompanied  by  the  failure  of  antibody  binding  to  this  peptide. 

Antibody  (monoclonals)  and  antibody  from  HTV-l  infected  individuals  that  bind  to  this  7-mer  pq)tide 
also  bind  to  a  novel  q)itope  on  reactive  astrocytes  termed  M22  antigen.  The  M22  antigen  has  been  found  on 
reactive  astrocytes  in  human,  monkey,  rat  and  mouse  brains.  Hmghtened  concentrations  of  M22  antigen  was 
found  in  the  hippocampal  region  of  brains  from  Swiss  (SWR/J  like)  or  CS7B1/6  mice  inoculated  with  scrapie 
agent.  This  observation  provided  a  substrate  in  which  M22  antigen  and  presumably  mRNA  is  enriched. 
Expression  cDNA  libraries  were  constructed  from  PoIy(A^)  RNA  obtained  from  the  hippocampal  area  of 
C57B1/6  mice  inoculated  with  scrapie  and  from  whole  brains  of  SWR/J  mice  also  inoculated  with  scrapie. 
These  libraries  are  being  processed  and  screened  to  obtain  the  gene  expressing  the  M22  antigen. 

GAG  P24  epitopes  have  been  mapped  for  a  CDS*  and  a  CD4*  CTL  clone.  The  CDS*  CTL  clone  is 
restricted  by  HLA-Cw3  and  recognizes  residues  145  to  150  QAISPR.  The  CD4*  CTL  clone  is  restricted  by 
HLA-DQ  and  binds  to  residues  140- 14S  GQMVHQAIS.  Hence,  the  CDS*  and  CD4*  CTL  recognize  four 
common  amino  acids.  Both  these  CTL  epitopes’  amino  acid  sequences  are  highly  conserved  among  HIV-1 
strains.  The  CD4*  CTL  clone  release  IL-2  and  IL-6  but  not  Tinterferon  or  TNFa  upon  stimulation  with 
peptide  aal40-14S  or  purified  P24  protein.  CTL  have  now  been  shown  to  commonly  be  in  the  cerebral  spinal 
fluid  of  HIV-1  infected  individuals.  The  roles  of  CTL  and  cytokines  as  well  as  antibodies  and  CTL  that 
recognize  both  HTV-l  determinants  and  host  "selP  antigen  determinants  (molecular  mimicry)  in  the 
pathogenesis  of  AIDS  is  a  matter  of  current  and  future  investigations. 
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